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[57] ABSTRACT 

An improved housing (IS, 17) and associated latching 



mechanism that render practicable the implementation 
of a completely modular computer system. The latching 
mechanism effects simple positive engagement and dis- 
engagement of the pin and socket connectors (22, 20) as 
respective outer surfaces of a first wall (25) on a first 
module housing (15) and a second wall (27) on a second 
module housing (17) are brought together or separated. 
The second wall (27) carries a plurality of hooking 
members (30) which pass through corresponding aper- 
tures (32) in the first wall (25) and are captured and 
restrained by a reciprocable latch bar (50) inside the 
first housing (15). A rotary latch (37) engages the latch 
bar (50) such that actuation of a handle (40) on the 
rotary latch (37) causes reciprocation of the latch bar 
(50) between a first accommodating position and a sec- 
ond capturing position. The hooking members (30) have 
respective camming surfaces (48) in spaced facing rela- 
tionship to the external surface of the second wall (27) 
while the latch bar (50) is formed with complementariiy 
configured camming surfaces (53) spaced and located so 
as to engage the camming surfaces (48) on the hooking 
members (30) when the latch bar (50) moves towards its 
capturing position. The hooking members (30) are dis- 
tributed over the surface so that the modules (10, 12) are 
drawn together in a direction that minimizes sideways 
forces on the pins in the connector (22). 



26 Claims, 3 Drawing Figures 
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MODULAR HOUSING FOR COMPUTr-:R SYSTEM 

FIELD OF THE INVENTION 

The present inventiini relates generally to housings, ' 
and more specifically to a modular housing and associ- 
ated latching mechanism for use in a multi-module com- 
puter system. 

BACKGROUND OF THE INVENTION lo 

Most computer systems are structured with multiple 
functional units coupled in parallel to a common bus. 
For many applications, the bus medium comprises 
printed circuit board traces on a so-called backplane or 
motherboard with a plurality of socket connectors ex- '^ 
tending transversely with respect to the bus traces. The 
functional units are built on circuit boards having edge 
connectors or contact areas which plug into the socket 
connectors. The circuit boards are thus held in spaced 
parallel relation, with the entire assembly enclosed 20 
within a housing. For example, a motherboard might 
have eight such connectors within the housing, thereby 
allowing the system to be configured with up to eight 
functional units. Expansion beyond eight functional 
units would require an additional enclosure with some 25 
means of interconnection, such as jumper cables. 

A different approach uses a separate housing for each 
functional unit. Within the housing is a motherboard 
segment having a complementary pin and socket con- 
nector portions along opposite edges, in addition to the -*(' 
intermediately positioned board-receiving socket con- 
nector. An overall system is assembled by engaging the 
socket connector portions on one unit with the pin 
connector portions on another unit, as many times as 
necessary to connect all the units. 35 

This approach is truly modular because it permits a 
system to be configured by adding modules as required, 
with the resultant longitudinal dimension being no 
greater than that dictated by the desired number of 
modules. Moreover, the modules themselves are physi- 40 
cally relatively small. 

However, the increased number of physical housings 
increases the problems associated with connecting the 
modules because the pin and socket connectors require 
precise registration to avoid damage to the pins. Even 45 
where appropriate registration means can be provided, 
considerable force is required to engage or disengage 
the connectors. A failure to properly engage the con- 
nectors could cause unreliable operation which could 
be catastrophic in a data processing environment. 50 

Accordingly, despite the desirability of total modu- 
larity, the connection problems described above have 
stood as a major impediment to the full exploitation of 
the promising potential such modularity offers. 

SUMMARY OF THE INVENTION " 

The present invention provides an improved housing 
and associated latching mechanism that render practica- 
ble the implementation of a completely modular com- 
puter system. The latching mechanism effects simple 60 
positive engagement and disengagement of the pin and 
socket connectors as respective outer surfaces of a first 
wall on a first module housing and a second wall on a 
second module housing are brought together or sepa- 
rated. 65 

Broadly, the second wall carries a plurality of hook- 
ing members which pass through corresponding aper- 
tures in the first wall and are captured and restrained by 



a reciprocable latch bar inside the first housing. A ro- 
tary latch engages the latch bar such that actuation of a 
handle on the rotary latch causes reciprocation of the 
latch bar between a first accommodating position and a 
second capturing position. The hooking members have 
respective camming surfaces in spaced facing relation- 
ship to the external surface of the second wall while the 
latch bar is formed with complementarily configured 
camming surfaces spaced and located so as to engage 
the camming surfaces on the hooking members when 
the latch bar moves towards its capturing position. The 
hooking members are distributed over the surface so 
that the modules are drawn together in a direction that 
minimizes sideways forces on the pins in the connector. 

According to a further aspect of the present inven- 
tion, the rotary latch is formed with a helical camming 
surface that forces the first and second walls apart as the 
rotary latch is rotated for disengagement. Such a posi- 
tive force is required to disengage the first and second 
cooperating connector portions. Thus the rotary latch 
provides positive disengagement in the same manner 
that the latch bar provides positive engagement. 

For a further understanding of the nature and advan- 
tages of the present invention, reference should be made 
to the remaining portion of the specification and to the 
attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an isometric view showing two disengaged 

modules; 

FIG. lA is a close-up view of a hooking element; and 
FIG. 2 is an exploded isometric view showing the 

interior of the first module wall. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 is an isometric view showing first and second 
modules 10 and 12 which may, for example, be a proces- 
sor unit and a dual floppy disk unit for a modular com- 
puter system. Modules 10 and 12 include electronic 
components within respective housings 15 and 17. Each 
housing typically cormprises an injection molded plas- 
tic shell which is fastened to a metal chassis. The elec- 
tronic components for each of the modules are mounted 
on a normally vertical circuit board (not shown) which 
plugs into a connector (not shown) mounted on a nor- 
mally horizontal motherboard or backplane 18, an edge 
portion of which appears in the figure. 

A given motherboard carries complementary con- 
nector portions along its opposite edges so that the 
motherboards may be serially connected. Thus, the first 
module has a first connector portion 20 which includes 
a plurality of sockets, and the second module has a 
second connector portion 22 which includes a corre- 
sponding plurality of pins engagable with the sockets. It 
will be appreciated that when multiple modules are 
connected together, the serially connected mother- 
boards define a backplane data bus. The connectors 
may be those sold by AMP, Inc., as "MODU" right 
angle connectors. In the illustrative embodiment, the 
connectors have two rows of 60 pins (and correspond- 
ing sockets). 

The present invention relates primarily to the me- 
chanical latching mechanism that effects engagement 
and disengagement of the cooperating pin and socket 
connector portions. Housings 15 and 17 have facing 
first and second walls 25 and 27. Wall 25 is of stepped 
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construction, as defined by spaced parallel wall portions 
25a and 25b. For engagement, the external surface of 
wall portion 25a of first wall 25 of module 10 is brought 
into and maintained in contact with the external stirface 
of second wall 27 of module 12. In the preferred em- 5 
bodiment, second module 12 has an opposite wall, not 
shown, which matches the configuration of first wall 25 
on first module 10. This allows an additional module to 
be attached to module 12 in the same manner that mod- 
tile 12 is attached to module 10. Module 10, being a 10 
processor module, typically is not configured for the 
addition of another module on the wail not shown in the 
figure. 

Broadly, a plurality of hooking members 30 are 
mounted on wall 27 and pass through a corresponding 15 
plurality of apertures 32 in wall portion 25a a first wall 
25, to be captured by a sliding latch bar (to be described 
below). Connector portion 20 is disposed within an 
elongate opening 33 which extends along the lower 
edge of wall portion 25a. Wall 27 carries an elongate 20 
shroud 35 surrounding connector portion 22 and sized 
to pass into opening 33. The apertures (and hooking 
members) are preferably disposed in two horizontal 
rows, a first row located as close as is practicable to the 
connector portion, and a second row spaced there- -5 
above. 

Wall 27 also carries a rotary latch 37 mounted for 
rotation about an axis 38 perpendicular to wall 27. 
Latch 37 has a generally tangentially extending handle 
40, an eccentric pin 42 parallel to axis 38, and a helical -^0 
wedge 43 adjacent pin 42. As will be described below, 
pin 42 engages a portion of the sliding latch bar within 
first module 10 to convert rotary motion of the rotary 
latch to reciprocal motion of the latch bar. 

Each hooking member 30 includes a spacer portion 35 
45 extending perpendicularly from wall 27 and a fiared 
inclined portion 47 having a camming surface 48 spaced 
from and facing the external surface of wall 27. In the 
preferred embodiment, the angle of inclination between 
camming surface 48 and wall 27 is 8.5 degrees. 40 

FiG. 2 is an exploded isometric view of the interior of 
wall 25. Wall 25 carries a latch bar 50 mounted for 
reciprocation along the direction of opening 33. Latch 
bar 50 is an elongate plate-like member which carries a 
plurality of wedge-like camming portions 52 along its -t? 
opposite edges. Camming portions 52 are spaced in a 
manner corresponding to the spacing of apertures 32 in 
wall 25, and each has a camming surface 53 configured 
complementarily with respect to camming surfaces 48 
on hooking members 30. Latch bar 50 is formed so as to ?<' 
be devoid of material in the regions near the apices of 
the wedges, as for example by having notches 55. 

The range of reciprocation of latch bar 50 includes a 
first position, designated the accommodating position, 
wherein notches 55 are aligned with apertures 32, and a 55 
second position, designated the capturing position, 
wherein camming portions 52 overlie at least portions 
of openings 32. With the latch bar in its first position, 
hooking members 30 freely pass through openings 32 
and notches 55; as the latch bar moves toward its sec- W) 
ond position, camming surfaces 53 engage camming 
surfaces 48 of the hooking members 30 to draw ihe 
exterior surface of wall 27 into contact with thai of wall 
portion 25a. 

The stepped construction of wall 25 defines a recess *>? 
59 within which latch bar 50 reciprocates. The offset of 
wall portions 25a and 2Sb al.so defines a 4-millinieter 
spacing between wall portion 25h and wall 27 which 
provides clearance for rotary latch handle 40, clearance 



for ventilation, and a particular desired appearance. 
Latch bar 50 may be mounted to wall portion 25a by 
any convenient carriage means. In the preferred em- 
bodiment, wall portion 25a carries a pair of pins, each of 
which includes an upstanding tab 57 and a fianged head 
58. Latch bar 50 is formed with slots 60 sized to accom- 
modate tab 57 but not head 58, and apertures 62 contig- 
uous with slots 60 to allow passage of heads 58 there- 
through. 

A tension spring 63 is connected between a pin 65 on 
latch bar 50 and a pin 67 on the inner surface of wail 
portion 25a in order to bias latch bar 50 towards its first 
position. An end portion 68 of latch bar 50 engages a 
stop 70 carried on wall 25 to define the first position. 

Latch bar 50 is formed with a slot 75 extending per- 
pendicularly with respect lo the direction of reciproca- . 
tion and sized to accommodate pin 42 on rotary latch 
37. Wall portion 25a is formed with an arcuate slot 77 
sized to clear pin 42 over approximately 100° of travel. 
Accordingly, when rotary latch 17 is oriented so that 
handle 40 is generally horizontal and pin 42 is near its 
lowermost position, and the external surfaces of wall 
portion 25o and wall 27 are brought toward one another 
with latch bar 50 in its first position, pin 42 on rotary 
latch 37 engages slot 75 in latch bar 50. Downward 
movement of handle 40 causes latch bar 50 to move 
toward its .second capturing position with the wedge- 
like camming portions forcing the external wall surfaces 
together. Pin 42 is preferably of smaller diameter than 
the width of slot 75 (e.g. 5 mm as opposed to 6 mm) so 
that some free motion or rotary latch 37 is provided 
prior to disengagement. In this manner, the handle can 
be drawn outwardly from the side of the modules more 
easily. 

It will be appreciated that pin 42 is at the extreme of 
its horizontal travel when latch bar 50 is in its second 
position. This provides, in effect, a positive lock. If 
desired, the rotary travel could be made so that pin 42 
retrogresses slightly to provide a toggling or over-cen- 
ter effect. 

While the engagement of the camming portions on 
the latch bar with those on the hooking members during 
reciprocation of the latch bar towards its second posi- 
tion positively pulls the electrical connector portion 
together, the reverse movement of the latch bar, in and 
of itself, has no disengaging effect. However, helical 
wedge 43 on rotary latch 35 bears against the exterior 
surface of wall portion 25a as handle 40 is moved up- 
wardly toward its horizontal position, thereby effecting 
separation of ihe connectors. Wedge 43 does not inter- 
fere with engagement since the wedge enters arcuate 
slot 77 when the walls approach one another. 

In summary, it can be seen that the present invention 
provides an improved latching mechanism which facili- 
tates the interconnection of modules. The latching 
mechanism is also easily manipulated lo separate mod- 
ules when desired. By solving the persistent problems 
associated with the multi-pin connectors, the invention 
paves the way toward implementing a totally modular 
computer system. 

While the above provides a full and complete descrip- 
lion of the present invenlion, various allernate construc- 
tions, modifications, and equivalents may be eiuployed 
without departing from the true spirit and scope of the 
invention. 

For example, the rotary latch is shown as being car- 
ried on Ihe second wall, that is, on the wall having the 
hooking members. This has an aesthetic advanlai;c in 
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that Ilie exposed wall of the existing module (the first 
module prior to addition of the second module) has no 
visible moving protruding parts. However, the rotary 
latch could also be carried on the same wall as the latch 
bar. 5 

Additionally, the camming surfaces need not be flat, 
and while an 8.5-degree ramp angle is shown, other 
angles are suitable. The particular angle depends on the 
desired amount of leverage. Once an angle is deter- 
mined, the length of latch bar travel is then determined 10 
by the required amount of draw. For example, in the 
preferred embodiment, the connectors utilize a 4-milli- 
meler draw, and the preferred embodiment provides a 
5-millimeter draw to ensure that the connectors are 
fully engaged. 15 

Moreover, while two rows of hooking members and 
apertures are disclosed, other arrangements are possi- 
ble. Generally, the forces should be distributed along 
the extent of the connector portions. While it might be 
desirable to have a row of hooking elements above the 20 
connector portions and a row beneath them, this tends 
to be impractical for the following reasons. First, the 
normal construction of electronic devices of this type 
has the motherboard and its connectors at the bottom of 
the housing. It is therefore difficult to locate a latch 25 
below the connector. Second, such an arrangement 
would require either paired latch bars or a latch bar 
with a very large central opening to accommodate the 
motherboard, neither of which is especially desirable. 
Within this constraint, the arrangement shown, having 30 
one row proximate the connector and the other one 
spaced above to give a favorable moment for engage- 
ment, is highly satisfactory. 

Accordingly, the above description and illustrations 
should not be construed as limiting the invention which 35 
is defined by the appended claims. 
I claim; 

1. In a system having first and second modules having 
cooperating pin and socket connector portions disposed 
along respective first and second walls, an improved 40 
latchirig mechanism for effecting engagement of said 
pin and socket connector portions while bringing re- 
spective externa! surfaces of said first and second walls 
into contact with one another comprising: 

a plurality of hooking members carried on said sec- 45 
ond wall and having respective camming surfaces 
in spaced facing relationship to said second exter- 
nal surface; 
portions of said first wall being formed with apertures 
corresponding to said hooking members and sized 50 
to accommodate said hooking members when said 
first and second external surfaces approach one 
another; 
a latch bar having camming portions corresponding 

to said hooking members; 55 

carriage means for mounting said latch bar to said 
first wall to allow movement of said latch bar be- 
tween a first accommodating position wherein said 
latch bar does not obstruct said apertures in said 
first wall and a second capturing position wherein hO 
said camming portions cover at least portions of 
said apertures; 
said camming portions of said latch bar cooperating 
with said camming surfaces on said hooking mem- 
bers so that movement of said latch bar from said 65 
first position to said second position causes said 
first and second external surfaces to be drawn into 
contact with one another; and 



manually acluable means for effecting said movement 
of said latch bar, said means for effecting being 
operable at least when said hooking members enter 
said apertures. 

2. The invention of claim 1 wherein said means for 
effecting comprises: 

a rotary latch pivotally mounted to said second wall 
for rotation about an axis perpendicular to said 
second wall; 

an eccentric pin on said rotary latch, said pin extend- 
ing parallel to said axis and spaced apart therefrom; 

means defining a slot on said latch bar, said slot ex- 
tending in a direction having a component perpen- 
dicular to the direction of said reciprocation; and 

means defining a curvilinear slot in said first wall to 
permit passage of said pin therethrough and permit 
rotation of said rotary latch over a given angular 
range. 

3. The invention of claim 2 wherein said rotary latch 
carries a helical camming surface adjacent said pin and 
wherein said first wall is formed with a portion adjacent 
said curvilinear slot to engage said helical camming 
surface when said rotary latch is rotated in said disen- 
gaging sense to force separation of said first and second 
external surfaces. 

4. The invention of claim 2 wherein said rotary latch 
carries a generally tangentially extending handle and 
wherein said handle is in a generally horizontal orienta- 
tion when said latch bar is in said accommodating posi- 
tion and in a generally vertical downwardly directed 
orientation when said latch bar is in said capturing posi- 
tion. 

5. The invention of claim 1 wherein said camming 
portions on said latch bar are wedge-shaped, and 
wherein said camming surfaces on said hooking mem- 
bers are substantially flat surfaces with respective con- 
tiguous flared portions. 

6. The invention of claim 1, and further comprising 
means for biasing said latch bar toward said accommo- 
dating position. 

7. In a system having first and second modules having 
cooperating pin and socket connector portions dispo.sed 
along respective first and second walls, an improved 
latching mechanism for effecting engagement of said 
pin and socket connector portions while bringing re- 
spective external surfaces of said first and second walls 
into contact with one another comprising: 

a plurality of hooking members carried on said sec- 
ond wall and having respective camming surfaces 
in spaced facing relationship to said second exter- 
nal surface; 

an elongate shroud carried on said second wall and 
surrounding said second connector portion; 

a rotary latch pivotally mounted to said second wall 
for rotation about an axis perpendicular to said 
second external surface; 

portions of said first wall being formed with apertures 
corresponding to said hooking members and sized 
to accommodate said hooking members when said 
first and second external surfaces approach one 
another; 

portions of said first wall being formed with an elon- 
gate opening sized commensurately with said elongate 
shroud and surrounding said first connector portion; 

a latch bar having camming portions corresponding 
to said hooking members; 

carriage means for mounting said latch bar to said 
first wall to allow reciprocation of said latch bar 
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between a first accommodating position wherein 
said latch bar does not obstruct said apertures in 
said first wall and a second capturing position 
wherein said camming portions cover at least por- 
tions of said apertures; 5 

said camming portions of said latch bar cooperating 
with said camming surfaces on said hooking mem- 
bers so that movement of said latch bar from said 
first position to said second position causes said 
first and second external surfaces to be drawn into 10 
contact with one another and causes said first and 
second connector portions to engage one another; 
and 

means associated with said latch bar and said rotary 
latch for converting rotary motion of said rotary 15 
latch to reciprocal motion of said latch bar, said 
means for converting becoming operable when 
said hooking members enter said apertures, said 
means for converting defining opposite engaging 
and disengaging rotational senses for said rotary 20 
latch. 

8. The invention of claim 7 wherein said means for 
converting comprises: 

an eccentric pin on said rotary latch, said pin extend- 
ing parallel to said axis and spaced apart therefrom; 25 

means defining a slot on said latch bar, said slot ex- 
tending in a direction having a component perpen- 
dicular to the direction of said reciprocation; and 

means defining a curvilinear slot in said first wall to 
permit passage of said pin therethrough and permit 30 
rotation of said rotary latch over a given angular 
range. 

9. The invention of claim 8 wherein said rotary latch 
carries a helical camming surface adjacent said pin and 
wherein said first wall is formed with a portion adjacent 35 
said curvilinear slot to engage said helical camming 
surface when said rotary latch is rotated in said disen- 
gaging sense to force separation of said first and second 
external surfaces. 

10. The invention of claim 7 wherein said rotary latch 40 
carries a generally tangentially extending handle and 
wherein said handle is in a generally horizontal orienta- 
tion when said latch bar is in said accommodating posi- 
tion and in a generally vertical downwardly directed 
orientation when said latch bar is in said capturing posi- 45 
tion. 

11. The invention of claim 7 wherein said camming 
portions on said latch bar are wedge-shaped, and 
wherein said camming surfaces on said hooking mem- 
bers are substantially flat surfaces with respective con- 50 
tiguous fiared portions. 

12. The invention of claim 7, and further comprising 
means for biasing said latch bar toward said accommo- 
dating position. 

13. The invention of claim 7 wherein .said hooking 55 
members are disposed in a first row proximate said 
shroud and a second row spaced apart therefrom. 

14. A module for use in a computer system, said mod- 
ule having opposed first and second walls with comple- 
mentary pin and .socket connector portions disposed W) 
therealong, comprising: 

a plurality of hooking members carried on an exterior 
surface of said second wall and having respective 
camming surfaces in spaced facing relationship lo 
said exterior surface; 65 

an elongate shroud carried on the exterior of said 
second wall and surrounding said second connec- 
tor portion; 



a rotary latch pivotally mounted to said second wall 
for rotation about an axis perpendicular to said 
second wall; 

portions of said first wall being formed with apertures 
corresponding to said hooking members and sized 
to accommodate similarly spaced and configured 
hooking members on an additional module; 

portions of said first wall being formed with an elon- 
gate opening sized commensurately with said elon- 
gate shroud and surrounding said first eoimeclor 
portion; 

a latch bar having camming portions corresponding 
to said hooking members; 

carriage means for mounting said latch bar to said 
first wall to allow reciprocation of said latch bar 
between a first accommodating position wherein 
said latch bar does not obstruct said apertures in 
said first wall and a second capturing position 
wherein .said camming portions cover at least por- 
tions of said apertures; 

said camming portions of said latch bar being opera- 
ble to cooperate with camming surfaces on simi- 
larly configured hooking members passing through 
said apertures so that movement of said latch bar 
from said first position to said second position 
causes an additional module carrying said similarly 
configured hooking members to be drawn into 
contact with said first wall and causes a connector 
portion on said additional module configured like 
said second connector portion to engage said first 
connector portion; and 

means as.sociated with said latch bar and said rotary 
latch for converting rotary motion of a similarly 
configured rotary latch to reciprocal motion of 
said latch bar, or for converting rotary motion of 
said rotary latch to reciprocal motion of a similarly 
configured latch bar, said means for converting 
defining opposite engaging and disengaging rota- 
tional senses for said rotary latch. 

15. The invention of claim 14 wherein said means for 
converting comprises: 

an eccentric pin on said rotary latch, said pin extend- 
ing parallel to said axis and spaced apart therefrom; 

means defining a slot on said latch bar. said slot ex- 
tending in a direction having a component perpen- 
dicular to the direction of said reciprocation; and 

means defining a curvilinear slot in said first wail to 
permit passage of a similarly configured pin there- 
through and permit rotation of a similarly config- 
ured rotary latch over a given angular range. 

16. The invention of claim 15 wherein said rotary 
latch carries a helical camming surface adjacent said pin 
and wherein said first wall is formed with a portion 
adjacent said curvilinear slot to engage a similarly con- 
figured helical camming surface when a similarly con- 
figured rotary latch is rotated in said disengaging sense 
to force separation. 

17. The invention of claim 14 wherein said rotary 
latch carries a generally tangentially extending handle 
and wherein said handle is in a generally horizontal 
orientation when said latch bar is in said accommodat- 
ing position and in a generally vertical downwardly 
directed orientation when said lalch bar is in said cap- 
luring position. 

18. The invention of claim 14 wherein said caninnng 
portions on said latch bar are wedge-shaped, and 
wherein said camming surfaces on said hooking mem- 
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bers are substantially flat surfaces willi respective con- 
tiguous flared portions. 

19. The invention of claim 14, and further comprising 
means for biasing said latch bar toward said accommo- 
dating position. 

20. The invention of claim 14 wherein said hooking 
members are disposed in a first row proximate said 
shroud and a second row spaced apart therefrom. 

21. A housing for a module in a computer system, said 
housing comprising: 

opposed first and second walls; 

a plurality of hooking members carried on an exterior 
surface of said second wall and having respective 
camming surfaces in spaced facing relationship to 
said exterior surface; 

portions of said first wall formed with apertures cor- 
responding to said hooking members and sized to 
accommodate similarly spaced and configured 
hooking members; 

a latch bar having camming portions corresponding 
to said hooking members; 

carriage means for mounting said latch bar to said 
first wall to allow movement of said latch bar be- 
tween a first accommodating position wherein said 25 
latch bar does not obstruct said apertures in said 
first wall and a second capturing position wherein 
said camming portions cover at least portions of 
said apertures; 

said camming portions of said latch bar cooperating .to 
with said camming surfaces on similarly configured 
hooking members passing through said apertures 
so that movement of said latch bar from said first 
position to said second position causes an addi- 
tional module carrying said similarly configured 35 
hooking members to be drawn into contact with 
said first wall; and 



10 



15 



20 



manually actuable means for effecting said movement 
of said latch bar or of a similarly configured latch 
bar. 

22. The invention of claim 21 wherein said means for 
effecting comprises: 

a rotary latch pivotally mounted to said second wall 
for rotation about an axis perpendicular to said 
second wall; 

an eccentric pin on said rotary latch, said pin extend- 
ing parallel to said axis and spaced apart therefrom; 
and 

means defining a slot on said latch bar, said slot ex- 
tending in a direction having a component perpen- 
dicular to the direction of said reciprocation. 

23. The invention of claim 22 wherein said rotary 
latch carries a helical camming surface adjacent said pin 
and wherein said first wall is formed with a portion 
adjacent said curvilinear slot to engage a similarly con- 
figured helical camming surface when similarly config- 
ured rotary latch is rotated in said disengaging sense to 
force separation. 

24. The invention of claim 22 wherein said rotary 
latch carries a generally tangentially extending handle 
and wherein said handle is in a generally horizontal 
orientation when said latch bar is in said accommodat- 
ing position and in a generally vertical downwardly 
directed orientation when said latch bar is in said cap- 
turing position. 

25. The invention of claim 21 wherein said camming 
portions on said latch bar are wedge-shaped, and 
wherein said camming surfaces on said hooking mem- 
bers are substantially flat surfaces with respective con- 
tiguous fiared portions. 

26. The invention of claim 21, and further comprising 
means for biasing said latch bar toward said first accom- 
modating position. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENTNO. : 4,501,460 Page 1 of 2 

DATED ; February 26, 1985 

INVENTOR(S) : ^°^'^ ^- Sisler 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Column 5, line 39, delete "pin and socket". 

Column 5, line 42, delete "pin and socket". 

Column 6, line 1, change "effecting" to --causing--. 

Column 6, line 6, change "effecting" to --causing--. 

Column 6, lines 23 and 24, delete "in said disengaging sense" 
and insert --so as-- in its place. 

Column 6, line 42, before "cooperating" insert --respective 
first and second--. 

Column 6, line 45, delete "pin and socket". 

Column 7, line 59, before "complementary" insert 
--respective first and second--. 

Column 7, line 60, delete "pin and socket". 

Column 10, line 1, change "effecting" to --causing--. 

Column 10, line 20, delete "disengaging sense" and insert 
--so as-- in its place. 
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INVENTOR(S) : John R. Sisler 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Column 6, line 2, "effecting" should read — causing — . 

Column 6, line 42, delete "pin and socket". 

Column 10, line 5, "effecting" should read —causing — . 
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